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Abstract
Land suitability assessment studies for cash crop production in certain areas provide
opportunities and limitations to decision makers and farmers. The objective of this study
was to assess the suitability of land for banana, corn and cacao cultivation and production
in Davao Region, Philippines. The methodology adopted combines most aspects of
climate, temperature, slope and soil type that affect crop suitability at large. Suitability
maps of the region for cash crop cultivation were established by scanning and digitizing
the soil maps using geospatial techniques. Bananas are best suited for Davao del Norte.
Corn are good for Davao del Norte and Compostela Valley Province. While cacao is best
for Davao City, Davao del Norte and Davao del Sur.
Keywords: Land Suitability Assessment, GIS, Soil, Agriculture
I. INTRODUCTION
The Davao Region of the Island of Mindanao, Philippines is considered an agricultural
area of the country. It is located in the southeastern part of the Philippines. It is consist
of the City of Davao, as the regional capital, and four provinces – Davao del Norte,
Davao del Sur, Davao Oriental and Compostela Valley Province. The Regional
Development Council of Davao Region is now intensifying its socio-economic programs.
These include the area of agriculture.
The Department of Agriculture of Davao Region is leveling up agricultural aspects in
order to improve the food sufficiency of the area. Hence, there is a need to identify the
potential improvement of the production of cash crops – namely, banana, corn and cacao.
Thereby, it will increase the socio-economic condition of the region.
Geospatial study is needed to determine the best site for those cash crops with regards to
climate condition, temperature, slope, elevation, soil type and other parameters. The
outputs of this study will help many governmental agencies and non-governmental
organizations in their agricultural developmental and strategic planning. This will also aid
the farmers and investors in the different localities.
As state in the report of the Department of Agriculture, Republic of South Africa (2008),
“bananas (scientific name: Musa acuminata) are best grown in areas with warm, humid,
and frost-free climate; temperature ranging 22 to 31oC; slope zero to one degree; and up
to 300 meters above sea level of elevation. It is for any type of soil but well-drained with
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pH of 5.5 to 7.0; forest loam, rocky sand, marl, red laterite, volcanic ash, sandy clay, or
even heavy clay.”

Figure 1. Banana Plants
Corn (scientific name: Zea mays) is best planted in areas with warm weather and long
sun-filled days; temperature ranging from 29 to 32oC; up to 12% slope; and up to 1800 m
above sea level elevation. Corn likes rich soil with good drainage. Ideal soil for corn
is sandy loam that stays moist, without being too wet.

Figure 2. Corn Plants
Cacao (scientific name: Theobroma cacao) is best planted in areas warm weather;
temperature ranging from 18 to 32oC; up to 15 degrees slope; and up to 1200 m above sea
level. It is a shade tolerant crop. Cacao is suitable in well drained loamy, clayey (with
good structure).
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Figure 3. Cacao Plant

Objectives of the Study
The main objective of the study is to assess land suitable for banana, corn and cacao
production. Specifically, the study is aimed to:
(1) Determine the profile of the land in terms of:
1.1 Climate
1.2 Temperature
1.3 Elevation
1.4 Soil type
(2) Create a map showing land areas suitable for bananas, corn and cacao production.
II. METHODOLGY
Research Design
This study is a GIS – based type research using Free Open Source Software (FOSS)
Geospatial technique. The data collected are processed and analyzed using Quantum
Global Information System (QGIS) software.
.
Research Locale
The study was conducted in Davao Region which includes Davao City, Davao del Norte,
Davao del Sur, Davao Oriental, and Compostela Valley Province. Figure 4 shows the
Philippine map with Davao Region as the study area.
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Figure 4. Study Area (Davao Region)
Research Procedure
The following is the procedure used by the proponents:
(1) Gathering of information and data
(2) Tabulation of data
(3) Mapping using geospatial technique
(4) Analysis and interpretation of data
The data gathering was conducted from April to July, 2015. The data gathered were
tabulated, analyzed and interpreted. QGIS software was used to develop map. The free
software to be used shall be QGIS (known as “Quantum Global Information System"). It
is an application using cross-platform free and open-source desktop geographic
information system (GIS). It offers data presentation and viewing, editing, and analysis
capabilities (www.qgis.org, 2015).
III. RESULTS AND DISCUSSION
Climate and Temperature
The region has a generally uniform distribution of rainfall through the year. It lies outside
the typhoon belt. PAGASA reported that Davao has a tropical rainforest climate (Köppen
climate classification Af), with little seasonal variation in temperature. Average monthly
temperatures are always above 26 °C (78.8 °F), and average monthly precipitation is
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above 77 millimetres (3.03 in). Davao Region climate is very suitable for cultivating
banana, corn and cacao. Figure 5 shows the temperature map of Mindanao which
includes Davao Region

Figure 5. Temperature Map of Mindanao Island (with Davao Region)
Topography - Elevation
The Davao Region topography is dominated by peninsular and island topography
characterized by extensive mountain ranges extending along the western border, in the
northern central area and in the northwestern area leading to the peninsula in the
southeast with uneven distribution of plateaus and lowlands. It has a coastline
of 1,600 square kilometers (davaocitybybattad.blogspot.com, 2015).
About 5,021.48 square kilometers, or 26% of the total land area of Davao Region has a
slope range of 0-8% which is primarily for agriculture, industries, and settlement. Among
the provinces in the region, Compostela Valley has the largest area with 1,300.9 square
kilometers with a slope range of 0-8%, followed by Davao del Norte with 1,219.8 square
kilometers.
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Figure 6. Topographic Map of Mindanao (with Davao Region)
Soil Type
The soil of Davao Region can be classified into the following groups: inceptisols, alfisols
and ultisols. These are generally loam and clay types.
Land Areas suitable for Bananas
As shown in figure 7 (red colors), bananas are suitable for cultivation mostly in the
southern part of Davao del Norte which comprises the cities of Tagum and Panabo,
Municipalities of Asuncion and Sto. Tomas; near coastal areas of Davao City in the
southeastern part facing Davao Gulf; western coastal areas of Davao Oriental facing
Davao Gulf; northeastern coastal part of Davao Oriental facing Pacific Ocean, and
northern and western part of Davao del Sur.
Land Areas suitable for Corn
As shown if figure 8 (red colors), planting of corn is best suited mostly in the central
areas of Davao del Norte and Compostela Valley Province. There are areas in Davao del
Sur and Davao Oriental for corn production.
Land Areas suitable for Cacao
As shown in Figure 8 (red colors), cacao is suitable in mostly in Davao City, Davao del
Norte and Davao del Sur; and in some parts of Davao Oriental.
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Figure 7. Land Areas suitable for Bananas
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Figure 8. Land Areas suitable for Corn
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Figure 9. Land Areas suitable for Cacao

IV. CONCLUSIONS AND RECOMMENDATIONS
The following conclusions were obtained from the analysis and findings of this study:
(1) Davao Region climate and temperature are best for cash crop production; slopes vary
in different areas while the soils are generally of loam and clay types.
(2) The created map shows bananas are best suited for Davao del Norte; corns are good
for Davao del Norte and Compostela Valley Province; and cacao is best for Davao
City, Davao del Norte and Davao del Sur.
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It is respectfully recommended that:
(1) A study on land use relating to cash crop production shall be conducted.
(2) A study on the implication of climate change in the cash crop production shall
be accomplished.
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